Trypsin was purified from the pyloric ceca of walleye pollock (Theragra chalcogramma) 4 by gel filtration on Sephacryl S-200 and Sephadex G-50. The final enzyme preparation was nearly 5 homogeneous in sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and the 6 molecular mass of the enzyme was estimated to be 24 kDa by SDS-PAGE. Trypsin activity was 7 effectively inhibited by serine protease inhibitors, such as soybean trypsin inhibitor and TLCK. 
The development of the fisheries industry will depend on the effective utilization of the 3 available raw materials. Fish viscera are non-edible parts produced in large quantities by the 4 fisheries industry and represent as waste or pollution. These materials, however, are rich potential 5 sources of various enzymes that may have some unique properties of interest for both basic research 6 and industrial applications (Simpson & Haard, 1999) .
The crude trypsin of walleye pollock was applied to a column of Sephacryl S-200 (3.9 64 1 cm) pre-equilibrated with 50 mM Tris-HCl buffer (pH 8.0) containing 1 mM CaCl 2 and the proteins 2 were eluted with the same buffer at a flow rate of 0.5 ml/min at 4 o C. The main trypsin fractions 3 were concentrated by lyophilization and then dissolved in distilled water prior to size exclusion 4 chromatography. The sample was chromatographed on a Sephadex G-50 column (3.9 64 cm) 5 previously equilibrated with 10 mM Tris-HCl buffer (pH 8.0) containing 1 mM CaCl 2 and the 6 proteins were eluted with the same buffer at a flow rate of 0.5 ml/min. The fractions with TAME 7 activity were pooled and used for further studies. Trypsin activity was measured by the method of Hummel (1959) using TAME as a 12 substrate. One unit of enzyme activity was defined as the amount of the enzyme hydrolyzing one 13 micromole of TAME in a minute. The pH dependencies of the enzyme were determined in 50 mM 
Polyacrylamide gel electrophoresis
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was carried out 1 using a 0.1 % SDS-12.5 % polyacrylamide slab-gel by the method of Laemmli (1970) . The gel 2 was stained with 0.1 % Coomassie Brilliant Blue R-250 in 50 % methanol-7 % acetic acid and the 3 background of the gel was destained with 7 % acetic acid. To analyze the N-terminal sequence, the purified enzyme was electroblotted on to and metallo proteinase (EDTA) had almost no inhibitory effect on the activities of walleye pollock Kishimura, Tokuda, Klomklao, Benjakul, & Ando, 2006c; Kishimura et al., 2007) . the TAME effectively at alkaline pH with an optimum activity at pH 8.0 similar to those of porcine pancreatic trypsin (Fig. 3b) and other fish trypsins (Hjelmeland & Raa, 1982; Simpson & Haard, 1 1984; Yoshinaka, Sato, Suzuki, and Ikeda, 1984; Martinez et al., 1988; Asgeirsson et al., 1989; 2 Castillo-Yanez et al., 2005; Kishimura, Hayashi, Miyashita, & Nonami, 2005; Kishimura et al., 3 2006a Kishimura et al., 3 , 2006b Kishimura et al., 3 , 2006c Kishimura et al., 3 , 2007 . For pH stability, the enzyme was stable between pH 6.0 and 11.0, 4 but it was unstable below pH 6.0 (Fig. 4a) . The property of the pH stability of the walleye pollock 5 trypsin was similar to those of other fish trypsins (Martinez et al., 1988; Asgeirsson et al., 1989; 6 Kristjansson, 1991; Kishimura et al., 2005 Kishimura et al., , 2006a Kishimura et al., , 2006b Kishimura et al., , 2006c Kishimura et al., , 2007 , but not to porcine 7 pancreatic trypsin (Fig. 4b) . Temperate Zone fish (Kishimura et al., 2005 (Kishimura et al., , 2006a (Kishimura et al., , 2006b (Kishimura et al., , 2006c (Kishimura et al., , 2007 , Tropical Zone fish 22 (Klomklao et al., 2006a (Klomklao et al., , 2006b (Klomklao et al., , 2007 , and porcine pancreas (Fig. 6b) . Then, it was investigated 23 that the relationship between habitat temperature of fish and thermo stability of the fish trypsin.
24
As shown in Fig. 7 , the relationship between habitat temperature of fish and thermo stability of the fish trypsin indicated strong positive correlation. This is the first result on the relationship 1 between habitat temperature and thermo stability for the trypsin. Furthermore, the N-terminal 2 amino acid sequence of the walleye pollock trypsin was also analyzed. The N-terminal amino acid 3 sequence of the trypsin was determined to be IVGGYECTKHSQAHQVSLNS (Fig. 8) The 50 % denaturating temperature shows the temperature that the enzyme was denaturated 50 % 
